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PREFACE 


This manual describes the differences between the IBM 3705-IT 
Communications Precess« r (CP) and the Amdahl 4705 CP. It is 
assumed that the reade: has knowledge of the 3705-II in that 
the Amdahl 4705's hardvare architecture is compatible with 


that of the Release 4 fifth edition), of the IBM 3705 


Principles of Operatio:. 
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CHAPTER 1 
DIFFERENCES IN HARDWARE FEATUR 7S 


* CS1 (Type 1 Communication Sc.inner): Not supported. 


* CAl (Type 1 Channel Adapter) : Not supported. 


1-1 


Ie 
INTERNAL 


LOADER 


1 fee 


ATTACHED 
TO CHANNEL 
(BMC/MXC/SLC) 


(FOR 16 LINES) 
\ 
| 


MAX.64 LINES 


LS 
| 
| 
4LSs. 
{FOR 16 LINES) 
| 
7Z__Sis 


NOTE:'May have up to 4 CAs installed 


KEY 


4LlSs; 
(FOR 16 LINES) 


CC: Centra! Control 

MS: Main Storage 

AB: Attachment Base 

CA: Channel Adapter 
TCS: Two Channel! Switch 


fis CS: Communication Scanner 


: i Interf 
MAX. 96 LINES LIB Line Interface Base 


AZ As LS: Line Set 
ipa Fe 
= 
| 
J A02312 

4.Ss, 

(FOR 16 LINES) 
} + 


MAX. 96 LINES | | « | 
cs 
Soret Fig. 1.1 4705 Logic block diagram 
aa (Maximum configuration) 
nAX. 96 LINES {es | 
— cs 


CHAPTER 2 
CENTRAL CONTROLLER 


This chapter describes the d fferences between the 3705-II and 


regard to central controller 


Table 2.1 Symbols in "Difference" column 
(in Table 2.2, 3.1, 4.1, 5.1) 


« | The function is supported by the 


| different. 


4705 with 


37C5-I1 4705 Description 
x Q tsa The function is supported by 4705 but not by 
3705-II 
IBM software * can be used in the 4705 
(compatible). 
oO 4705 - The 4705 function is equivalent or includes 
D 3705-II function. 
: IBM software * can be used in the 4705 
370°-II (compatible). 
3705-I1 


but not by the 4705, or the definition is 


*: The term "IBM software’ indicates the following program categories: 


EP (Emulation Progra 1) 
NCP (Network Control °rogram) 


PEP (Partitioned Emul:tion Program) 


2-1 


Table 2.2 Differences between 3705-L1 and 4705 with regard to centres 


wo 
hot 
2) 
12) 
br) 
co 
lal 
oO 
na 
a 
a) 
af 


fees | Di fer= arNS-14 | 4705 Remarks ier a Poo 
ence o |; page No., etc.) 
1 |Main storage capacity | IN 1-3 Storage | 
| pdstiu- cdpeunty f 29% hutee 64K bytes | | 
; (32K bytes) | 
| Expanded capacity 32K bytes | 64K bytes | 
(32K bytes) 
‘Maximum capacity 25AK bytes | ROK: betas | i 
(956K bytes) | | | 
' 
Values in parentheses | Note: The maximum 
are those that can be capacity 
read by IN X'70'. differs by 
; | model. 
aaa se +.— 33 : | nee Sem = a za 
| 9 |!Pull-bit configuration | | | 3-1 Storage addressing | 
| (data composed of bytes | \ 
X, 0, and 1) i i | | 
16 bits (byte X: IN Without extended 
Nothing) | jaddressing Defined as 4705 Mate een tee auto te 
18 bits (byte X: | IN jWith extended ad- itt made | 
2 bits) dressing | 
20 bits (byte X: A Not defined | Defined as 4705 | Extended control mode 
4 bits) | EC mode 
| See Appendix B 
Les — =< = on) Lesa ee cS : 2 : = nee — : = 
3 |Instruction execution | | See Appendix A 4-2 Figure 4.1 
time 
De weg Dee i ee eee wastes! eae Te ‘e 
7¥'OO wv iF! ' i i 1 
uv X Not defined Not defined Bits X4 and X5 of 
each GR 


Table 2.2 - continued 


Differ- 3705-11 4705 BC mode 4705 EC mode |Remarks 3705-11 POO 
ence page No., etc.) 
oUuT xX'00 » 1F' Not defined defined Bits X4 and X5 of 
Bit X.4 % X.5 each GR 
= = 2 - 
IN X'70' | | | 
Bit 0.1 A |Not defined Not defined | 1024K bytes 
_| lle Ag Seas ea _ ; 
IN X'70' A Not defined Not defined 512K bytes 
Bit 0.2 
7 | IN X'71! B-37 - 
Bit X.4 % X.5 A Not defined I Mint defined Rits 0 and 1 of 
| - | | digit A 
g |IN X'74! | | | 
| [Bic X.4 % X.D A jes: velLined ) Wet deltaued bLLS AY and AD OL ie 
9 | IN x'75' 
Bit X.4 v7 X.5 A defined defined Bits X4 and X5 
LER 
IN X'75' A defined Bits X5 and X6 Same as on 
Bit X.6 7 0.5 of LER (lagging 
error register) 
Upper address 
when al - or 
2 - bit error 
occurs in MS 
IN X'75' A defined MS type Same as on the 
Bit 0.6 v 0.7 ; aes 
Description 
Not defined 
MS type of 
this CCP 
Not defined 
Not defined 
Note: BC = Basic Contral; FO + Fwtonded Cantral 


9-C 


Table 2.2 - continued 


eee ee 
i ‘ | ' 1 Oh ns = 
~j| Z j R ks 3705-1 =P 
| teem Ltem | Differ | 3705-11 | 4705 BC mode 4705 EC mode pena os a 00 
No. \ cinee ago In , ote. 
pr eer : es ag Te 
1.41.7 | oA | Not de fined | Syndrome bits 0 v% 6: |Same as on the left 
| | Indicate the error 
\ | I bit position in code 
I when 1 bit errors 
i occur in MS. 
+$—————--- SSS see oo a Aaa Paar eS oe Sees 
10 | IN X'76! i Remote Prog. FDC fr. Same as on the left} B-38 (*) 
Bit 0.7 T loader L] 
soe ete eam parse ae eae a 
11 |IN X'77' | | Remote Prog. aes bce L3 ae as on the left! B-38 (*) 
Bit l.l ft loader L3 | | | 
+ rs : ai ranpuadg iF ee aaa) zi < r hl an 
L2 JIN X* 7k! | ee rs 
‘nit 1.5 foo ‘Nat defined ll-hit errar 11 (FCC Isame as on the left 


corrected): Ll inter- 
rupt indicates 


| 
| | | occurrence of 1-bit I 
| 


error 


a eens a eS, eine ee See ee Ss 


Bit 1.7 i A | Not atid { Program trace Ll: 


i ! : | 
Li inlerrupt occurs || 


at each instruction 


| 7 execution in L2~-5. | | beans 


13 | IN X'7F' “ | B-41_ 
Bit 0.5 i A Not defined ANS £3: L3 inter- Same as on the left 
rupt caused by ANS 


| ' signal from | 
| eAeerGas device. 
ey erm ad aoe it eo ak de fee ea SS eel coceaeeeoerar ees ee peanen ueeeeeer ss i se S.. 
14 | OUT X'71' B-41 
Bit X.4 % X. 5 A j Not . defined Not defined jBRt Bit X4 ~ X5 
15 ‘OUT x'72! ! { | { 1 B-41 
iBit X.4 % X.5 A | Not de fined i Not defined iDR2 bit X4 ¥ X5 
| Ea ee ee elt eek Te LOND, Se Me Ogi ter eo Beene en OE etree oN EIN eI ON ny WO EIN 


Kina s asa oe | oe oe 


16 |ouT X'73" 
Bit X.6 % X.7 


17 |Our X'77! 
Bit 0.3 


Bit 0.4 
[Bit 0.5 
| 


18 | OUT x'78 
Bit 0.0 


Bit 0.1 
Bit 1.0 
Bit 1.1 
iBit 1.2 
Bit 1.5 


Bit 1.6 


soa ciel phenacetin ais amnion manana aba 


Table 2.2 - continued 


Not defined 


de fined 


19 |;ouT x'79 
[Bit 0.3 


Not defined 
Not defined 


I Refer to P00, 
1370511 


4705 BC mode 


Not defined 


Reset ANS L3 


Set ANS Busy 


| Reset ANS Busy 
[eae Dignalt | 
to indicate ANS 
execution to 
external device. 


Set EC mode 
(Extended control) 
Reset EC mode 

MS force bit 

LR force bit 

IR force bit 

Force modifier 

bit 1 


4705 EC mode 


Storage Key Address 
SKA bit X6 ~ X7 


Same as on the left 


Same as on the left 


I Set FET 
Diagnostic mode 


Force modifier 
bit 2 


Not defined 


OUT X'7E' 
Bit 1.0 


A Eo de Fined 


Set mask bit for | 


1 bit error Ll 


B-42 


Not defined 


B-43 


Same as on the left 


o-Z 


fable Z.2Z ~ continued 


ear ace 1 ; i 7. : 4 
Differ-| sofas : : | in !Ramarks Peep ot -T 
cual 3705-TI 4705 BC mode IGG aida Ole r~POO| 
Fence | i i |; Pape NG.. ete.) | 
| | ae = pe a 1 
| | ; l | | Bot i 
, oA ‘Not detined | Reset mask bit for | | } 
| | | | Same as on the left! i 


a a  L, 


| 
i 
= 
= 
ha 
a 
© 
nm 
a 
° 
5 
a 
poof 


*; FDC fo GP diagnosis as additional functions. The FDC hardware interfara is the same 


CHAPTER 3 
TYPE 2 COMMUNICATION SCANNER AND LINE UNIT 


This chapter describes the differences between the 3705-IIl and 4705 with 


regard to ‘type 2 Communication scanner CS2 and LUY (Line Unit). 


Table 3.1 Differences between 3705-11 and 4705 CS2 and LUT 


96 words x 48 bits 128 words x 54 bits 
(46 + 2P) 


Remarks 3705-II 
page No., etc.) 


7-1 Local Storage 


Local storage 


(51 + 3P) 


2 | Line pateess of line 
address bus 


8 bits 


3 [Number of line 96 7-3 Scan Counter 


; addresses scanned 


Note: See Table 2.1 for symbols in the "Difference" column. 


7-3 Scan Addressing 


c-€ 


Table 3.1 - continued 


A 


es eomiee % Se 4 ay Ale cate | LIne i Remarks 3705-I1 
icem Viilterence SAWS LL | +1UD { - 
| | POO page No., etc.) 
I I A A i 
‘Scan limit example | IN |When the scan limit is B'll', When the scan limit is B'll', te3 Upper Scan 
| : ‘4 times as many addresses are  & times as mauy addresses are Limit 
iscanned as without the scan | scanned as without the scan 
{ limit (96 lines). | Limit (96 lines). | 
5 |Sean limit list IN Upper | Number of | Interface Interface Scan WIe4 Fig. 7.2 
scan interfaces | addresses jj addresses period j Upper scan limit 
j Limit | scanned , scanned i not scanned _ Sus) 
| i | 0G 36 { Addi OvF, LIBLIVG : 153.6 | ; 
| 10 4 | " SLIBIAG! Addy OVF,LTRAV6! 74.8 | 
11 16 | : , LIBI ,LIB2V6| 25.6 
| 01 8 | Addr 07, LIB1 | Addr 8F,LIB1 12.8 
| | | | 1and | 
| | |addr OVP, L1B2-6 | ; | 
| | 4705 | | | i | 
; oo , 96 | Addr GUF,LIBING; - iM8Sek: 3 
10 4g »LIB1V4| Addr OVF,LIB5V6| 92.5 | 
| 11 16 | " jLIBL 4 »LIB2u6| 23,1 | 
o1 8 | Addr 017,LIB1 | Addr 8F,LIBL | 11.6 | 
i H | and | 
| lAddr OUP, LIB2.6! 
See 8 op shee ihe, Wate ee AE ee eet ——- a Eee BER tld Bathe . See a eh eee sii A tose ae bit aah a ae dace Meas, thes iY od i nl ile eet ae 
6 |Scan period of IN ; 12.8 us ; 11.6 us 7-4 Address 
Address substitution | substition 
| 
| | | 
| 
| | ! ! 
| | | 
i i i 1 1 
| ! | | 
cera seinem —_ he abil ow renter i ei aN cB Eid woe ea To I 


Note: See Table 2.1 for symbols in the "Difference' column. 


Cre 


Table 3.1 - continued 


Oe 


46 bits + 2 parity bits 


51 bits + 3 parity bits 


Remarks 3705-II 
POO page No., etc.) 


'7-5 Interface 


8 |ICW Input/Output 
instruction 


9 ieee bit 3 (Modem 
check) 


ICW bits 34 v 36 


ICW bit 37 


ICW bit 39 | 


Note: 


(96 TCWs) (128 ICWs) | Control Word 
IN Input x! "44", X'45', and xX'47' Input X'44', x'45', x'47', 7-5 ICW Modi fica- 
Output X'43', X'44', x'45', and X'48' Output X'43', tion 
X'46', and x'47' X'44', x'45', x'46', xX'47! 
\ X'48' 
IN le DR Off PUF K'5', ‘X7', lL. DR off PCF X'5', X'7', ee Bit 3 Modem 
H X'8',x'9', X'A', X'B', iX'8', X'9', X'A', X'B!', | Check 
| x'p' X'c', K°D", X'E' | 
IN (2. CS Off PCF X'9', X'‘a', {2. CS Off PCF X'9', X'aA', | 
X'B', x'p! X'B', XE"; X'D', xX'E' 
I 3. TTY echo check detection 3. None (Not supported) 
IN Fig. 7.4. See Appendix C 7-7 
Fig. 7.4 Fig. 7.4 
IN Used as SDLC counter. Used as the SDLC counter, and/|7-8 
as the start-stop 10-bit ICW Bits 34 ~ 36 
space counter. 
=< 
IN Used by SDLC. Used by the} SDLC, and the 7-8 
start~-stop 10-bit ICW Bit 37 
space counter (ICW bits 
34% 37 are > used). 
“A Reserved Does not set Icw bit 3 [7-9 


See Table 2.1 for 


symbols in the "Difference" 


(Modem Check) when this bit 
fis 'l'. Sets PCF = 9 even 
lwhen PCF = 8 and CS is OFF. 


ee ee ee a Ee 


column. 


ICW Bits 39 ~ 40 


7-€ 


Table 3.1 


' i 


- continued 


Specifies 1l~bit/10-bit Space 
detection tor recelve break. 
1: 10-bit space supervision 


O: 1 bit space supervision 


Oks pee POD eran ea4 
vets LU Yoec Wiap ihuue 
tlits 


Data is looped in the 


bit is i. 


C82. 


Start-stop 8/6 bit control | 7.9 
This state is for start-stop | LCD State X'l1' 
interfaces with an 8/6 format 
(that 1s, L start bit, 6 data 
bits, and 1 stop bit). 
When a character is sent to 
an interface, the 6 data bits, 
must be placed in bits 2% 7 
of the field as shown 
below. Characters received | 
from the interface are in the 
same format when the scanner 
requests a character service | 
interrupt. 
PDF bit positions 

01 2 3 4 5 6 7 
Character bits 
0 0 X6 X¥5 X4 X3 X2 XI 


nnT 
hee 


|Difference| 3705-11 
14 |1cW bit 52 | oA None 
i t 
| 
ICW bit 53 | A | None 
i : 
: | | 
LCD state X'1' A Reserved 
| 
t j 
| 
| | | 
| | 
i 
1 
LCD state X'E' A Reserved 


Note: 


See Table 2.1 for symbois in the "Difference" 


column. 


Enables BSC with arbitrary 7.10 
5-8 unit SYN codes specified | LCD State X'E' 
by OUT X'48! 


a Ce ee ee EU EE EEE EEE EE UE Sn SEES IEESAINOREIESEenet 


crt 


Item 
No. 


Item 


Difference 


Table 3.1 - continued 


3705-11 


See 7.10, "LCD State X'F'". 


4705 


;Sets LCD = F when Set mode/ 


Remarks ( 3705-II po 
page No., etc.) 


7.10 


bit 2 in Set mode 


transmission/reception LCD State X'F! 
| specification error for line 
iaddress or data in bus parity 
[ errors are detected. 
19 | PCF state X'1' I With data rate selector bit |Without data rate selector 7.11 
bit PCF State X'l' 
20 |LCD state X'l1' A Reserved Start-Stop 8/6 Tao 
eae State al]! 
FS Bones je a ren cee Reet No ne eee Se 
fio yrer oldte AL aa j UL Useu Liadlicmissicin comipLrelion no UN) seid 
} ; PCY State X'9! 
ed ai As 2 SN ol dower oS Ror ieia a scr c eee 


Not used 


Not used 


No 


Feedback Check caused 
by SDF bits 5 and 6 
in Set mode 


te: 


Same as PCF X'D' except that 
PCF X'E' is retained. 


|SDF bit 2: 
(SDC ) 
Reverses all transmission 
data polarities by setting 
this bit to 1 in Set mode. 


Send Data Control 


SDF Bits 0 % 2 


* Sets to Feedback Check by 
setting SDF bit 5 to 1 in 
Set mode for the LS 
supporting start-stop only. 

* Sets to Feedback Check by 

setting SDF bit 6 to 1 in 

Set mode for the LS only 

for business machine 

clock control. 


See Table 2.1 for symbols in the "Difference" column. 


Does not set to Feedback 
Check for the 2 items on 
the left. 


7.14 
SDF Bit 5 
SDF Bit 6 


9-€ 


Ttem tem Nifference! 


| No. 


Table 3. 


1 - continued 


4LTN5 


Remarks (3705-I1 POO 
page WNo., 


elec.) 


SDF Bit 7. | Not used 7.14 
| I SDF Bit 7 
aaa | - a at i a = Anew 
26 Warm up sree POWER IN See 7.14 and Fig. 6.4. | Unnecessary 7.14 
|ON reset | ' Business Machine 
| | Clocks 
a oe — — , 
27 | INPUT X'48'! A Not used Used 7.15 and 7.16 
OUTPUT X'48! | I/O Programming 
( Considerations 
é 
— = zm 4+——— 
| 28 |ACU Line Set | IN [Line Set IE | LS — NCI | 7.16 
| Autocall Interface 
| | Operation 
15) | Reena er a eee te ee Ieee eter Wr gceeae a a a lS a a ee 
29 [ACU Interface Feed- I See 717 "SDF ‘Bits 2 and 5" |None 7.17 


30 |ACU Interface SDF 


back Check 


ge ot used _ = 


SDF Dae 8 Retry Call Indica- 


| SDF Bits 2 and 5 


ae Lae er enna ae eee 


7.18 


bit 8 ; tion (RCT) | SDF Bits 8 and 9 
Indicates that retry call 
| is possible. 
Hes sce e 

31 |Number of Input IN Ee 8 (Input K'48' and eee: 

instructions | B Bciliea x! ate are added.) Input Instructions 
. eee enn ener! ee ee 2 ore en a Basar ese ns mee pe Sh Sa Pee ee 
32 | INPUT X'47'! IN The ones counter, ‘last line “TAs stated on ‘the left inal 7.19 


| | ie . b= Soot eae ee es ae nee ee ee 


Note: S 


i 
| 
1 


ee Table 2.1 for symbols in the 


state, 


"Difference" 


and NRZI control bit 
are used by the SDLC. 


counter and last 
line state are also used as 
the start~stop 10-bit space 
supervisory counter. 


the ones 


} 
i 
| 


colum. 


INPUT X'47' 


L-€ 


Table 3.1 - continued 


; its it Remarks (3705-11 POO 


Not used Input X'48 (ICW Input Regis- 
ter Bits 52, 53) 
This instruction may be used 
to determine the state of 
the LNG and LCL in the ICW 
that is set in the TCW input 
register. The interface | 
address in the ABAR selects | 
| 


tha AKARAY Fon neaAr 

|Refer to 1/0 Programming 
Considerations for conditions 
that set the ICW input regis- 
ter. For an interpretation 
of these bits, see the 
Interface Control Word 
Format. 


34 | OUTPUT x'40' IN See 7.19 “OUTPUT X'40'". * ICW: 51 bits 7.19 
e INPUT X'48' and INPUT X'4D'| OUTPUT X'40 
are added. 

* The OUTPUT X'40' and 
INPUT X'40' bit positions 
are different in EC mode 
(see OUTPUT X'78' CC). 
See Input/Output instruc- 
tion table. 


SS Ne eS SE kt as Se Te a 


Note: See Table 2.1 for symbols in the “Difference” column. 


B-E 


table 3.1 — continued 


[Pee ee ee ee ee ee 
Difference 4705 Rennes (3705-11 en 
; Page NO., etl. e 
OUTPUT X'48' A |Not used OUTPUT X'48 (TCW bits 52 and 
| 53) 
| : | i‘liis instruction is used to 
set the state of ICW bits 52 
| and 53. The interface 
address in the ABAR at 
| lexecution time selects the 
| i proper scanner and the 
| | associated ICW. For a 
detailed interpretation of | 
these bits, see the Inter- 
face Control Word Format | 
ol this chapter. | 
{| 36 I SDLC PCF X'E! A | None lSame Function as PCF x'p! 7.21 
| | ICW Bits 34 % 36 
| | IcW Bit 44 
7.23 
PCF State X'9! 
37 Diagnostic Functions | See items |(1) Diagnostic wrap Provided with the following | 7.23 
45 ~ 48 (2) Modem wrap CS2 diagnostic functions: Diagnostic Function 
| See 7.23. (1) CS2 wrap | 
See items 45 v 48. (2) Diagnostic wrap 
(3) LUT loop | 
These cannot be used in the 
ACU interface. 
38 |Diagnostic wrap test OUTPUT X'46' OUTPUT X'46' i 7.23 
Byte 1, bit 0: This bit is 0.} Byte 1, bit 0: SDC (ICW Diagnostic Wrap Test 
bit 26) This bit must be 
set to 0 


= 
o 
et 
fay) 
oo 
vp) 


ee Table 2.1 for symbols in the "Difference'! column. 


Table 3.1 - continued 


Byte 1, bit 5: Data Rate 
Select (ICW bit 31) 
| This bit may be 1 or 0. 


Item Difference 3705-11 


fecctinaea) 


Byte 1 bit 5: This bit is 0. 


a me 


Remarks (3705-II POO 
page No., 


etc.) 


39 Moder wrap test I Used 


t oe eae 
| None 


Modem Wrap fest 


40 


CS2 wrap A Nene 


sion line and more than one 


reception line in the same 
CS2 by the control program 

ene rey ee Te Thia Funatian 
does not affect the lines 
without CS2 internal loop 
specification. The CS2 
internal loop is specified by 
OUTPUT X '48' byte 0 bit 5 
(LCL). The Set mode is not 
necessary since a line set is 
not used. Timing generated 
in the CS2 is used for setting 
the transmission speed; 
approximately 1400 bps. 

The modem information 

(CD, DR, and CI) are 

forcibly set to 1. The CS is 
set on when RS is on, and 

off when RS is off. 


lcs2 wrap 17.23 


Loops one arbitrary transmis—|Diagnostic Functions 


Note: 


See Table 2.1 for symbols in the "Difference" column. 


OT-€ 


Table 3.1 ~- continued 


Difference| 3705-11 
41 |LUT loop A None 
| | 
| i 
H \ 
| i | i 
t 4 
42 | INPUT X'40' A Without EC mode 
43 | INPUT X‘'43! IN B.6 


Note: 


See Table 2.1 for symbols in the "Difference" column. 


From byte 0 bit 0 to 
byte 1 bits 4% 7, 


4705 


LUT loop 

Loops all lines in the line 
set with the LUT LOOP switch 
| on the operator panel. 

i This function simultaneously 
loops all lines (cannot loop 
specific lines only). 
Transmission speed is selec- 
ted by Oscillator Select l 


iRemarks 3705-Ir Pp0C 
page No.. etc,) 


Ta ge ee ee 


Teek3 
Diagnostic Functions 


' 
1 
! 


; and 2, Modem information is } 
| the same as for the diagnostic 
1 
wrap. 
1 e sacee 7 Sete is 


In EC mode, line address is 
set in from byte 0 bit 5 

to byte | bit 5 of the 
register specified in the 

R operand. 


————} ——_—§—. 


Byte O bit 0: LIB] bit Clock 

Check 

| This bit is set to 1 in the 

following cases: 

* Local Store or Data Out bus 
parity errors are detected 
in Libél. 


1B.6 
INPUT X'40! 


B.6 
INPUT X'43' 


TT-€ 


Table 3.1 -—- continued 


Remarks 3705-II P00 
page No., etc.) 


Disterence| 


* SWR or ICW address parity 
errors are detected during 
LIB1 scanning. 

Byte 0 hits 2? ~ 5 and hvte 1 

bits 4 and 5: Same as above. 

, Byte O bit 6: Interface 
| ree Check 


(Continued) 


This bit is set to 1 when 
parity errors are detected 

in the line address for 
transmission from the CS2 to 
the LUT. 

Byte 0 bit 7 and byte 1 

bits 0 - 3: Same as for 
3705-I1. 

Byte 1 bits 6 and 7: 

These bits are 0. 

Byte 1, bits 0 and 3: 
Indicate the corresponding 
address in LIB Units and sets 
the corresponding LIB1-6 Bit 
Clock Checks when a parity 
error is detected in the SC 
cycle. 


Note: See Table 2.1 far symbols in the "Pifference™ column. 


€L=t 


INPUT X'46' 


ACU INPUT X'46'! 


i 
I 
t 


Difference 3705-11 


A i Byte O bit 4: This hit is 
t 


46 INPUT X'47'! 


i 


Note: 


4 


4705 


Oo, 


Forcibly sets byte O bit 1 

; (CL), byte Ll bit 2 (DK), and 
byte 0 bit 3 (CD) to 1 in cs? 
internal loop, diagnostic 
‘wrap, and LUT loop respec- 
tively. Sets byte 0 bit 0 

1 (CS) to 1 when RS is on, 


iByte O bit 4: This bit is 


; set 2» 1 when RCI is on. 


i 


l 
| 
1 
i 
! 
\ 


B.7 
INPUT X'40$ 


R.7 
Autocali interface 
Bits for INPUT X'46' 


A Byte 0 bit 7 is 'O'. 


Byte O bit 7: FNCU bit 


J. 


B.7 
INPUT X'47' 


See Table 2.1 for symbols in the "Difference" column. 


his instruction determines 
he state ot the LNG and 

LCL bits. 

The interface address in the 
scanner and associated ICW. 
When this instruction is 
executed, the contents of 
ithe ICW input register, bit 
positions 52 and 53, are 
placed in the register 
specified by the Roperand. 
Byte 0 bits 0 - 3 and 6, and 
| byte 1 bit 7 are set to 0. 


2 
ore) 


€T-€ 


Item Difference 


{ 


(Continued ) 


1.Q pur vian! A 


49 |OUTPUT X'40' 


Table 3.1 - continued 


3705-11 


(Continued) 


init coon contnenied os 


| for conditions that cause the 


{Chapter 7. 


Remarks 3705-II POO 
| 


See I/0 Programming 


; 5 =e 
Considerairuus su Chapter 7 


ICW input register to be set. 
For an interpretation of 

these bits, see the Interface 
vontroi Word Format in 


_—$— $f = 


Nano 


Without EC mode 


50 |Scan limit 


Note: See Table 2.1 for symbols in 


column. 


"Difference" 


the 


ep 
H 
i 


The contents of byte 0 


| 

| 

~| 
Inetruertian te mand tn | 
check the state of CS2 and 
LUE connection. Sets | when 
the CS2 and LUT are 
connected. 


bit 5 to byte 1 bit 5 in the 
register specified in the R 
operand are set to ABAR for 
EC mode. Instructions 
related to the ICW Input 
register are Input X'44', 
X'45', X'47", and X'48'. 


ee an “ 


R ® 
Addition 


B.8 
OUTPUT X'40' 


Tae 


OUTPUT X'42' 


Item 


51 ;OUTPUT X'43' 


52 ; OUTPUT X'43! 


5 
| 


[Byte 1 bit 3 


54 ; OUTPUT K'48' 


Note: 


rere 


Table 3.1 - continued 


Difference 3705-11 4705 ee ; oma a 
A Byte 0 bits 5 and 6 are not Reserve B.8 
used. | OUTPUT X'43' 
IN |. Byte 1 bit 6 Disable i Byte 1 bit 6 R.9 = is 
j interrupt Request | This bit functions 4s OUTPUT K'43! 
follows: Byte | Bit 6 
0.0 = 1 and 1.6 = l: Programming Note 
LUT connection request 
cancellation 
| O.1 = 1 and 1.6 = 1: 
| | | LUT connection request 
* Two scan periods * Iwo scan periods 
| (367.2 micruosecouds > {370.2 wicresecuads? 
A Reserved FNCU B.1L0 
The setting of this bit 1s {OUTPUT X'4/ 
placed in ICW bit position 
39. 
ff Se een es ee ee ee eee ee Rete ere eo 
; A None This instruction is used to |B.19 
specify the number of units 
and SYN code used in long- 
space supervision, CS2 inter- 
nal loop, and LCD X'E'. 
| Byte O bits 0, 2, and 3: 
Not used. 


See Table 2.1 for symbols in the "Difference" column. 


GST-€ 


Note: 


Table 3.1 - continued 


(Continued) 


See Table 2.1 for symbols in the “Difference” column. 


oon bit must be set to l 
to specify an arbitrary unit 
(5-8) SYN code in BSC with 
OUTPUT X‘'48. 
| Byte O bit 4: 10-bit Space 
[wecen 
lThis bit is used to detect 
| breaks with 10-bit/1-bit 
| SPACERS wnen PUF X'¥° 1S Set 
; in start~stop. 
1: 10-bit spacing 
O: 1l-bit spacing 
| 


Byte O bit 5: CS local 
performs CS2 internal loop 
when this bit is l. 
Byte 0 bits 6 and 7: Units 0 
and 1 
Specifies the number of units 
in LCD X'E'. 

Bit [Number of 

0.6 0.7] units 


1 1 8 
1 0} 7 | 
0 1 | 6 

_9 Lh ae 3C excel 


Byte 1 bit 0 v7 
Specifies SYN code in 
LCD X'E'. 


Remarks 3705-11 P00 
page No., etc.) 


OT-£ 


iDifference 


(Continued) 


1 (Continued) 


Input/Output IN 


Instruction Summary 
Charts 


c.4 through C.6 


Table 3.1 - continued 


Remarks “<7 5-1) POO 
page No., etc.) 


[| Number ~~ #6 en ep es GP ae: ee Ke eee ae 
of units 
8 X8 X7 X6 X5 X4 xX3 xX2 Xi 
| 7 1X7 X¥6 X5 X4 X4 X2 XI 
| 6 | x6 x5 X4 x3 X2 X13 
| 5 ce a ae ee 


| Note: Number of units/SYN 

| code cannot be speci- 

fied for each line. 

| All LeD X'E' lines in 
the same CS2 operate 
with the same number 

of units/SYN code. 


See Appendix E. 
(External register list) 


Note: See Table 2.1 for symbols in the "Difference" column. 


Xl: 2° bits 
X8: 2 bits 


C.4 through C.6 


Lad 


CHAPTER 4 
TYPE 2 AND TYPE 3 CHANNEL ADAPTERS 


This chapter outlines the differences between the 3705-II and 4705 with regard to Type 2 and Type 3 channel adapters. 


See Table 2.2 for symbols in the 'Difference" column. 


Table 4.1 Differences between 3705-II and 4705 CA2/3 


INPUT X'5F' Not defined Used for diagnoses. 
Input: Channel Bus In 
Byte 0 bits O V7: 
Channel Bus In bits 0 v7 
Byte 1 bit 0: 

Channel Bus In parity. ‘bit 


Supports EC mode Not defined See B.3 for details. 


THIS PAGE INTENTIONALLY 


LEFT BLANE. 


CHAPTER 5 
TYPE4 CHANNEL ADAPTER 


Table 5.1 indicates the differences between 3705-tt and 4705 in the type-4 


channel adapter (CA4). 


No. Items 


Output X'58! 


Table 5.1 Differences between 3705-I1 and 


Difference! 3705-II 


Unused 


Used for diagnosis. 
Sets Channel Bus-Out data. 


4705 CA4 


| Byte 0 bits 0-7: Channel Bus Out Bits 0-7 
Byte 1 bit 1: Channel Bus-Out parity bit. 


4705 Remarks 


Effective only when CA4 
is in Diag Wrap mode. 


Input X'58' 


A 


ir 


nused j Used for diagnosis. 


Bits 0-7 in byte 0: Channel Bus-Out bits 0-7 
Bit 0 in byte 1: Channel Bus-Out parity bit. 


Fffective only when CA4 
is in Diag Wrap mode. 


=| 2 


~ 


Table 5.1 - continued 


[lems ;Di€ference; 3705-IT | 470% Reta PKs 
nap | i 
PGatpat X' 5B! A | Unused | Used or diagnosis. j Effective only whe CA4 | 
| |Sets Channel Tag-Out data. is in Diag Wrap niode. | 
| | |} B1es U-> in byte U: Channel Tag-Uut data { 
PIinpat X'SR! A Unused Used for diagnosis. Effective only when CA4 
Inputs Channel Tag-Out and Channel Tag-In is in Diag Wrap mode. 
; data. | | 
jBits U-> in byte Ui Channel Lag-in daca H 
| |Bits 0-5 in byte I: CA is in busy state. | 
{ ee 7 AD, dee ae ec + ok ao Loe J & 
laput X'SF! A Unused Used for diagnosis. Effective only when CA4 
Inputs Channel Bus-Out data. is in Diag Wrap mode. 
|Bits 0-7 in byte O: Channel Bus-!n bits 0-7 
| Byte 1, bit 0: Channel Bus-In parity bit. 2 | 
gt She Liane : : ees * Bot ys eee — 
dai X¥'60! A ‘Unde Fined! Byte ly bie 7 | 
| CA4 Diag Wrap Mode. 
eas 4h ican fe Sa eae en ed TE clas) aot ; or + Caletree = ee A po 82 oe 
Output X'6L! A Unde fined|Byte 0, bit 
caf Samey THe At? 
vor vl aw “ a LIU | 


APPENDIX A 
4705 INSTRUCTION EXECUTION TIME 


(1) 


(2) 


(3) 


(4) 


(5) 


An instruction exec :tion 
instruction listing Table 
execution time the ‘ollow 


One machine cycle (1. tT) i 


A main storage (MS) cycle 

Read cycle: 37 

Write cycle: 417 

One access to main storag: 

* Only one read/write cyc 
instruction data addras: 
read, write cycles are r 


address is 4n + 2 (2-byt 


* The prefetching effect «£ 


address is greater than 


If no instruction prefetct 

must be added, 

* An ordinary instruction 
cycle times. 

* If prefetching effect is 
19! 
bytes. In this ccaditic 
@) and @) of the “mact 


If prefetching effect 


tecause the instruct 


cycle time is necessary 


* Give attention td the 


im2 can be approximated according to the 
A.4. To calculate an accurate instruction 


ag data must be considered. 
0.145 us. 


is as follows: 


allows 4-byte reading and writing. 

> \s required when the Load/Store 

is 4n (4-byte boundary); however, two 
juired when the Load/Store instruction data 
> boundary) 

branching at a 4n instruction data 


that of one of 4n + 2. 
ug effect is expected, a fetch cycle time 
*xecution time includes fetch and execute 


expected, the fetch cycle of the A4705 is 
.on prefetching buffer comprises 4-6 

:, instruction execution cycle is given in 
‘ne cycle" time columns in Table A.4. 

is not expected, a maximum of one read 

is a fetch cycle. 


“ollowing to expect prefetching effect. 


* When an instructioa tranches as shown in (4) above, the address 
must be 4n. 
- Instructions of Type A (RR and RE: more than 2) and Type B CRS 


and RSA) must de mixed correctly. 


Table A.l Instruction step combinations and fetch cycles 


eee Fetca cycle 4 - 
» 
A only oes a ! ; 0 | a a 
j yo 
| A A, A,B, Ay A B A oS - i 0) | 5 = 
AAS RAR AAB = 0 | Sp 
Fe Pas | 
Enstructioni A B A B A B arene | When A requires 2 2 a 
step or more instrucy “3 
combination tion execution / - 
cycles, the fetch at 
‘cycle is 0. eu 
7 Cee a aa = : rare 
ABBABBABB-- - ‘The fetch cycle 15 De 
| ; not QO. 1am 
Note: Upper lines of combination are more effective in prefetching. 


* Since RA type instrictions, especiaily LA instruction (the 
axecatimcycle is 1 for <=705 and 37 for 4705), are 4 bytes 
lastruction, the orefetcnring effect is reduced; therefore, use 


of these instructilors is not recommended. 


* The execution time of a branching instruction or (the equivalent 
instruction) includes the fetch cycle for the succeeding . 


instruction. See (2) in the "Machine Cycle" columns in 
Table A.4. 


For example, the execation time of instruction B is execution 


cycle for B plus fetch cycle for RR. 


(1) RR ‘ 
(2) RI | Branch 
(3) B 4 
The retch cycle at drenching depends on the length of the 


instruction: halfword or 2 halfword instruction. 


(6) 


(7) 


Tak 


Instruction 


ce A.2 Fetch cycle at branching 


adiress 


Instriction 


length 


MS reid cyc 


a 


Load and Store i 
The Load and Sto 
cycles in D t 


details are as f 


“able . 


The central cont 
conditions occur 
time correspondi 
* One interrupt 
PCI interrup 


Other interr 


* One cycle stea 


* Refresh time (iT) is necessary every 15 us te protect the ma.» 


Fetch cycle 


.ddress 


struction execution cycles 


2 instruction execution cycles correspond t9 t: 


e ‘Machine cycle" columns in Table 


Llows: 


.3 Load and Store execution cycles 


oller is occupied when the following hardware 


i.e., execution of an instruction is delayed 


cr write cycle 
xecution cycle 


execution cycle 


g to the occupied area size. 


recurrence: 


: 57 
ipt: 4T 
ing: 


Instruction execution 


.s delayed 


Instruction execution is delayed 4T. 


storage, i.e., instruction execution is delayed 3°. 


iw 


THIS PAGE ([(NTENTIONALLY 


LE*T BLANK 


acs 


Pseudo 
2 cod For- 
Instruction . a oe 
for in-/|mat 
name 
struc- |code 
tion 


Branch on C 
latch 


Branch on Z 
latch 


foe | 


count 

Branch on 

bit 

Load reg LRI 

immediate 

Add reg ARI 

immediate 

Subtract reg SRI 

immediate 

Compare reg cri RI 

immediate 

EOE FES XRI 

immediate 

OR Tee ORI 

immediate 

AND ree NRI 

immediate 

Test reg 

under mask ane | 

Load charac ece 

ter reg 

Add charac- ACR 

ter reg 

Subtract 

character SCR RR 

reg 

Compare 

character ; CCR 

reg 
a ees or | 

EOR charac- LXCR | 

ter reg 


t 


| Machine cycle Instruction code 


‘ 
| | 
‘ 


ey #3) *3 | 2's 14 Ea nee 101 29 | 2827426129 24/27 }27 ja! 2° | x 
field _ een ac byke Function (*2) 
; . | 00 [01 j02 (03 (04 | ;05 06107 110 [11 11213 14)15 1617 |.37 Latch’ latch) opera- eee ten 
ormat ' t —_+—_+- st! | . 

| 2 4 [| 5; 61 718] 9/10 {12:12 [13 [14 [15 31 | rei 


1 0 


0:+/ A800 


NA+T+IAR 


l:- 
T 1/0 = 9800 C=1 NA+T=IAR oe 
ditions 
4| 4 1 8800 z=1: are not 
: © © satis-— 
(R)N-1-RN ifed. 
ace (-12794127: 
R(N,M), | ; indication. bit= - 
: | riiluliauda | | M| Onlyemuls) | c800| WAT TAR 
fefeleye os en 
| I |}o}ofi]o gooojov j= 0 [Per |(RIN+I—RN 
| | | | | | | | | | | Per- 
| | | | il | 0 | 1 | 0 | 0 | | | | A000 <0 i= 0 | formed | (“1 I-~ RN 
| | | bf eas eee _ Mie Le : : 
R(N),1 34 - Lb Oy | 1 | 0 R Nu L (8 bits) leoaale Rs | (R)N-I *—RN 
{ 
Base ca F000 ee ees 
| | 
| = er SSS ! : 
0 | 0 0} 0} 0} 1! 1) 010. 0 joo18jov i= 0 eae (R)N1+(R)N2—RN1 
R1(N1) 4] - 0 | R2 inz| 0! Ri inli 0! 0} 1/0. 1) 0/0] 0 00280 egy. (Ee Wa | ee 
| | | | | | formed 
| rt oe ae Game | | Pike ek | i; ae | vies ~ ee Seal 
er ; 0 ie ee , 7 0, Of 2) 2, 2, 9, 0; © ,0038)< oe ve = 1 ate 
»RZ(NZ) ' | i \ i : 1 t t { i F ' i 1 1 
! | I ' same i rea Eee Pe le Seen eaeN af oe ‘-<-o — * = ——-+— - Oey ee Gre ee eg 
| | | o| , 46 0) 1] 0.0) 2.0.0, 0 o048|s 0 |= 0 ; " @ tan 
| i { : 


Instruction [code 


name 


struc 
tion 


OR charac- 
ter reg 


AND charac- 
ter reg 


L chr. off- 
set reg 


Pseudo | 


{ 
| For- 


for in-'mat 


| 
| 


Machine cycle 


Table A.4& - continued 


Instruction code 


Insert CH 
and count 


Store CH 
and count 
Insert 
= 
Store 


Load 
halfword i RS 
Store 
halfword STH | 
Load L 
Store ST 
Load half- LHR 
word reg | 
Add half- AHR 
word reg 
Subtract 
halfword SHR 
reg 
Compare 
halfword CHR 
reg RR 
EOR half- xuR 
word reg 

——4 
OR half- OHR 
word reg 
AND half- NHR 
word reg c 
L.HW with 
offset reg EHOR 


R1,R2 


os 
7 


| 


re ac 


be set. 


Give 
attention 
to B = 0. 


R2 


A ‘e300: 15! 14! 3) 12) ut in! _g. 807 OG RY 32 | 

Operand a 2 2 2 Boge SO 42 a2 de a ek TRO 2 
field OV 

code | format | | is [oA Ue ae ak Se a aa hie. pas ie 2&1 

4 i910 1) 12 13 141 


na 
> 


a7 ateh! hate h!opera- | 


'a,3] 


| byte 


tion 


Function (*2) 


(R)N1 V(R)N2>RN1 


1 1 
0 R 
| D 
| ; , (0%127: only mul. 
re | 
lives (R) = 0 | 41 1 
D 
|_| lipase only | | 
0 ip 1|multiple of 4)| 1 
| 0 | 


Rl 


|= QO 


|Per- | 
formed 


Per- 
formed 


((B)+D)=RN B=0 = 
((B)+D)~—R 


(R)N2 1 bit shift to 
right~RN1 
@M (B)+l-B@ (R)N (B 


before execution) ——RN 


@D (B)+1-B@ (R)N-(B 


before execution) 


(B) = 680 


= 700 

(R)=—(B)+Di" = 700 
'((B)+D)—R "= 780 
(R)-=—(B)+D|" = 780 


(R2) o (R1)>RI1 
(Operation defined by the 
instruction) 

See RRC type. 


TO, 


Lavict MeP =~ LVIULLMUTU 


Machine cycle pesos code 


Instruction 
name 


201, a 87 | 161931941, 31,7 |! x 
jmat | field rol can + Cc Zz byte 
ma f “192 03 0a see tee 07 10 

+ 


| 
i * 
| on 13! aoa late! Latch loperae Function (*2) 
code; format | 
| 


tion 


f | - 
ae IOBOOOLIE =0 ae 


a] ale a ven oe Peo 
Rigi 0} 0| 0 | 00aB <0 pe ee Saas o (RL) +R : 
Rl BODE oops|< [= |" |(Operation defined by the 


Add reg AR 
eee) pa 


Load reg +LR | 
Subtract reg/SR 


Compare reg iCR ;RR- |R1,R2 4/15 
me yw |instruction) 

OR reg -OR i ' rid! Oo} 10! 0) o!oop8'* 0 ‘=o |! " 
AND reg iNR 1! 1} 0 0 
L. with | 
offset reg LOR 

| 
Branch and jp, | ol ae ‘O) NA~R1 @ (R2 before 
link reg ! lexecution)—-IAR 
Input IN 5) 6 | 0) | oO | 1] 1 | 0, 0 | o00c| : ie (E)—R 

RF for | | e | Pp e | l i | | formed | stb 
Output OUT Be ae aie |) a5, AP 0 | | 0} | | O| 1! 0} 0 | 0004 | ; "  |(R)-E 
Branch and 
li Ly} 1 | 0} 0 B800 » |@ NA+R @ A~IAR 
ink A 
Load address 1 1 1! 1 O10}; 110 | ead " TAR 
Exit EXIT | EXIT 


4 Oo} 1] 1; Ly 04 0; OF OF 1] OF Of] 0} 0} 0; O BB40 The program in the cur- 
rent level is completed 
and the program in the 
jeuapenees level is 
| executed. 


03 04 05 06 07'10 11:12 13[14 '15 [16 {17 ! 


A9 / Al10 


Tadl- A.4Y ~ continued 


Notes: 1) C Latch 


| ate Rey 
= 0 | Operation result * 9 


< 0 | Operation result.< 
ae foe 

< R1<R2 or I 

E 'Bit 1 is even 


| ce 


OV | Operation resul~ c-erflows. 


S  |Right shift-out bi- = 1 
———————————— 


Z Lateh 


fine So eer ree 
= 0 | Operation result = 0 


= {RL = R2 or I 


2) NA: Next Address, (IAR) + 2 or (IAR) + 4 
May not coincide wi h the next execution address (NEA) 


3) The machine cycle of th s CP is 0.145 ps. 


(1) Stepping ta <A 
(2) Branching 


The 2 ialfwo d instruction in the 2-type boundary: Value 
in the table + 3 


G) ; C2) #47 5 EN1 


4) List: The value jepend on whether it is in the 4-type boundary. 


5 


rd 


A 0.435 ys refresn time must be reserved every 15 ys, i.e., a 15 ps 
instruction requires 15 435 ps for execution. 


6) An interrupt requires a. extra 4 or 5¢. 


A-12 


Ari, 


Ea SIR | 
LTS AN OE Te SE 

FEA PAE TSS 
SN ERI 

A ARE PN CETERA 


Ta, 


APPENDIX B 
BASIC CONTROL AND EXTENDED CONTROL MODES 


B.1 CENTRAL CONTROLLER 


Mode Names 


- Data comprising bytes X, U, and 1 1s defined as "fuil Bits". 


« Modes are named according to bit width. 


Table B.1 


Data configuration 


Difference 


Mode names 


3705-11 


0 67401. 67 


Nn a NN . 


IN 


Without 
Extended 
Addressing 


Remarks 
POO page No.,etc.) 


3705-11 


thm street ine oe oe 


Ryte X Byte WU Byte I 


| EC mode 


| 


Mode 


5 pane | 
| Byte 0 Byte 1 | | 
1 : —— eae ea yee = es : | Defined as 4705] ;Basic Control Mode 
; aig IN Vwirh are BC mode 
| | Addressing i | 
eee | A i Not defined + Defined as 4705! Extended Control 
| 


Table B.2 Differences between BC and EC modes (CC) 


{ ee moniie 
Remarks 27st? POO 


2 : m 
paket Trem | Difference! 3705-Tr 4705 BC mode 4/05 EC mode 
No. | page No., etc.) 
eee ae pee | 
1 iAccessible storage | 3~1 


| : 
laddragsas { 
1 


| es soieedean ete 7 Cua 
XO! OX! SPRRF! ' IN i Can be accessed. i Can be accessed. i 
| oe epee teen jon i re prea eon ee aes fa - 
| iX'40000' % X'FFFFF' A Cannot be accessed. Can be accessed. 
aoe cfg aes 4 eRe ae és | 
2 Irull-bie operation of IN 18 bits 20 bits Items 4-10 show 
FART, SRT, ACR, SCR, | i | examples of instruc~ 
i chit ARG SRy Gly Ry 4 tion operations. 
| i OR AM and T OR | 
\ jess ININ y diiv la | 
' my Ree Sa, Paap stoete RS eee ec 
| y ' | IN X'70" value is | IN AEXC occurs when the storage | AEXC occurs when the storage | 5-10 
i | 32-214K bytes |address is the value speci- | address is the vaiue speci- } Address Eaxcepinun 
files 7 fied by IN X'70' or more. fied by IN X'70' or more. 
hel IN X*/0' value is | IN AEXC does not occur. " 
i, | 256K bytes 
i) | Reeieatin: Sania aes Ba Ss ees 5 ese Soe re wpe a ee ree 
| ic | IN X'70' value is Ae [ily “eRe " 
\ i | 2RR % 992K bytes | 
| i so SE ra a a un ie oS a5 a i: 
| | TN X'70' value is | ns nae AEXC does not occur. 
| L024K bytes 
4 jAR instruction full- A (Rl) = X'3FFFF' (RL) = X'FFFFF' 4-7 
| 'hit operation example (R2) = x'00001' (R2) = X'00001' Add Register 
4 H } i Hl i 
| Result of (R1) + (R2)>R1 Result of (R1) + (R2)+R1 
| | (R1) = xX'00000' (RL) = X'00000' 
| | C = 1 (bytes X, 0 and C = 1 (bytes X, O and 
1 overflowed) 1 overflowed) 
iT 
| | | Z = 1 (bytes X, 0, and Z = 1 (bytes X, 0, and 
| | 1 =) H 12 0) 
| i L 7 UE = 0) 


iS oie eee ei ee 


Table B.2 - comtinued 


Remarks 3705-11 P00 


Difference} 3705-15 4705 BC mode 4705 EC mode 
page No., etc.) 
A (RL NL = 1) = X'3FFFF' (RI N1 = 1) = X'3FFFF' | 4-7 
bit operation example (R2 N2 = 1) = X'00001' (R2 N2 = 1) = x'00001' | Add Character 
| Reeth omf CRE ND = 1) PRosulr of (PL NP =o) | Register 
| + (R2 N2 = 1) > RIN | + (R2 N2Q = 1)>R1 NI | 
(RL N1) = x'GG000' j (KL Nid = X'4u000U! 
C = 1 (bytes O and C = l(bytes 0 and 
1 overflowed) 1 overflowed) 
Z = 1 (bytes 0 and 1 z= 1 (bytes O and 1 
| = 0) = 0) 
| 6 |ARI instruction full- A (RN = 1) = X'3FFFF! | (R N=1) = X'3FFFF' 4-8 
| pete Speralion exaiple | I - x’ Gi | b= x! ui! Aad Keguster 
j j Kesuib ol Vin dé i) Kesuli oi CK Wor Gy 
| ‘ + TR N ‘1 RN 
(RN) = X'00000' (RN) = x'40000' 
= 1 (bytes 0 and = 1 (bytes 0 and 
1 overflowed) 1 overflowed) 
Z = 1 (bytes 0 and 1 Z = 1 (bytes 0 and 1 
= 0) = 0) 
7 |SR instruction full-bi A (R1) = x'00000' | (R1) = X'00000' 4-8 
operation example (R2) = x'00001' (R2) = x'00001' Subtract Register 
Result of (R1) - (R2)>R1 Result of (R1) - (R2)>Ri 
(RL) = X'3EFFF' (R1) = X'FFFFF' 
C = 1 (bytes X, 0, and C = 1 (bytes X, 0, and 
1 < 0) 1< 0) 
| Z = 0 (bytes X, 0, and | Z = 0 (bytes X, 0, and 
| 1 & 0) 1 & 0) 


, laminae nn etnies wane ee nana cancames wacbtaeanatanaste dantanciee nacmmaeabies atcha teats witty ine ntemnanenatendinnaenaeenm et intemeentennnints uh tneecinteiabekeeies ened named kane 


od 


Table B.2 - continued 


Remarks 


|- (R2 N2=1) > Ri 
| 
(Ri Ni) ‘ORTEFE' 


NI 


= K2PFFE 


| 
| 
1 
| 
1 


(R2 N2=1)-+R1 NI 
(RI NL) = K'EFFFE' 


| C = 1 (bytes 0 and 1 <0 C 1 (bytes 0 and 1< 0 

| | = 0 (bytes 0 and 1 & 0 | Z = 0 (bytes 0 and 1 & 0 
9 |SRE instruction full- A (R N= 1) = X'30000' | (R N= 1) = X'FOO00' 

weit vperation example I = x! O1' I = x! OL' 

| i 

Result of (R Nel) - I> RN | Result of (R N=l) - I> RN 

| | (RN) = X'2FFFF! | (RN) = X'2FFFF' 

| C= 1 (bytes 0 andl <0 | C= 1 (bytes 0 andl <0 

| | Z = 0 (bytes 0 and 1 & 0 Z = 0 (bytes 0 and 1 & 0 

LOR Tnstruction full- | A | (R2) = X'3FFFF' 1 (R2) = X'PPFFF! 

fae anette Nas Result of (R2) shifted 1 bit | Result of (R2) shifted 1 bit 

to right > Rl i to right > Rl 

(R1) = Xb TERRE! (K1) = X'7FFFF! 

C= 1 (Shift-out bit = 1) GC = 1 (Shift-out bit = 1) 

| Z = 0 (bytes X, 0, and Z = 0 (byte X, 0, and 


1 & 0) 


t 
When BAL instruction | A 
bet hogy ok tw yy 
field A is used iu 7 

| 
i 
| 


1 


bits 


(18 bits). F2806BC 
does not regard BAL 
as invalid instruction 


113 are l. 


18 bits | 
Field A is bits 14-31 


Nea Item |Difference 3705-I1 4705, BC mode 4705 EC mode x 
No i ; page No., etc.) 
ieee Bee dee Sears eons wae Z 

8 jSCR instruction fuli-bit A (Ri Ni = 1) = X'30000' | (RE Ni = 1) = X*F0000' 4-8 

‘operation example (R2 N2 = 1) = X'OOOO1' (R2 N2 = 1) = x'0OOOO1' Subtract Chacacte: 
| Result of (R1 N1=1) - Result of (RI NI=1) RESUSESE 


4-9 
Subtracl Regisics 


Immediate 


4-11 
Load with Offset 
Register 


20 bits 
Field A is bits 12-32 


(20 bits). 


14-6 


Branch and Link 


3705-11 POG 


Taole 


Notes: 1) C Latch 


= 0 


A.4 - continued 


2) 


<0 | Operation result < 


bones result # 


{ 


< |RI<R2 or I 


E | Bit 1 is even 


a Seen . 
OV {Operation result o° 


TRight shift-out bi 
| aE eee ee mae 


Z Latch 


= 0 |Operation result = 


= Rl = R2 or I 


2) NA: Next Address, (IAR) 
May not coincide wi 
3) The machine cycle of th 


(1) Stepping to 
(2) Branching 


The 2 ralf'we 
in the table 


G), @ a 


4) List: The value jepend 


5) A 0.435 ps refresh time 
instruction requires 15 


+ 


4 


2 or (IAR) + 4 
the next execution address (NEA) 


cP is 0.145 ps. 


instruction in the 2-type boundary: Value 
3 


EN1 


on whether it is in the 4-type boundary. 


must be reserved every 15 ps, i.e., a 15 ps 


35 ps for execution. 


6) An interrupt requires a: extra 4 or 5¢. 


A-12 


APPENDIX B 
BASIC CONTROL AND EXTENDED CONTROL MODES 


B.l CENTRAL CONTROLLER 
B.l.l Mode Names 


. Data comprising bytes X, U, and 1 is defined as “Full Bits". 


. Modes are named according to bit width. 


T-@ 


Table B.1 Mode names 


b bi ? : ; : = 
Namber OF oaks Data configuration Difference 3705-11 RemeEee, sore 
POO page No.,etc.) 


fe =o - | Dare 5 Eee ieen ~oneeee 


number| of full bits 


16 bits IN Without 
Extended 
0, 6740.1 67 Addressing 
| | Byte 0 Byte l | | I ; 
+ ; L See eae ee reas _ fea Defined as 4705) rBasic Control Mode 
2 18 bits ncaa ites | IN |With Extended | BG mode | 


3 20 bits t 


A i Not defined | Defined as 4705! Extended Control 
; een niin : an ; ; 
(, 5 670 | 67f01 é7| | EC mode | Mode 


| Byte X Byte U Byte i i 


| [674 BAI vif | Addressing i il j 
Byte X Byte 0 ~ Bye i | ' ; 

i 

1 


Phebe e iifferences between BC and EC Mode 
Table B.2 Differences between BC and EC modes (CC) 
ae re Rigas, hee, oA 
| Trem Difference! 3705-TI 4705 BC mode 4705 EC mode NP ey te a oe 
No. | | | page Now, etc.) 
1 |Accessible storage | | 3-1 

lads eens 
| peer a RA | Mls ee teae Dae Lean ae eames : 
iX'O! w X'OPEFP! H TN {Can be accessed. | Can be accessed. i 
i = : + + - wae ee — - 
| X'40000' © X'FFFFF' A Cannot be accessed. Can be accessed. 
i ae neces L REO CASS a et Ree, 
| 2 jPull-bit operation of IN 18 bits 190 bits Ttems 4-10 show 
| JART, SRT, ACR, SCR, | | i ; examples of instruc- 
| juR, AR, SR, CR, XR, tion operations. 
| ;OR, NR, and LOR | 
sao ; | nee 
h  o3 } fF iN X'70' value is) | IN AEXC occurs when the storage | AEXC occurs when the storage | 5-10 

| | 32-214K bytes | address is the value speci- | address is the value speci~ | Address Exception 

eee fied by IN X'70' or more. _| fied by IN X'70' or more. 
ls IN X'/U* value is LN AEXG does not occur. * 
tre Ls wey ‘4 x as 
i PEE eats ott Nek! pe 

| cl IN X'70' value is A. | weeeee 0 
\ i | ZRR « 992K bytes i 1 7 

TN X'70' value is A ‘Pp ofeees AEXC does not occur. 

| | 1024K bytes 

“Aa one 7 ae | t 1 ie t i] 

4 {AR instruction full- A (Rl) = X'3FFFF (Rl) = X'FFFFF 4-7 

| lhit operation example (R2) = X'00001' (R2) = X'O0001' Add Register 

i | { 
| Result of (R1) + (R2)+R1 Result of (R1) + (R2)>R1 
| | (R1) = x'00000' (R1) = x'00000' 

| C = 1 (bytes X, O and C = 1 (bytes X, 0 and 

1 overflowed) | 1 overflowed) 
| Z = 1 (bytes X, 0, and Z= 1 (bytes X, 0, and 
| 1 = 0) i 1 = 0) 
bi 


Item 


Difference 


3705-15 


Table B.2 ~ continued 


4705 BC mode 


4705 EC mode 


ACR instruction full- 


rT > 


1) = X'3FFFF' 


(R1 N1 


= 1) X'3FFFF! 


Remarks 3705-IT POO | 


page No., etc.) 


= = 4~7 
bit operation example = 1) = x'00001' (R2 N2 = 1) = x'00001' | Add Character 
IReenlt af (RE ND = 1) Deeley AE Fe at = ey » Registe: 
+ (R2 N2 = 1) > RIN + (R2 N2 = 1)>R1 NI 
CRI NL) = X'OG000' | (RL Ni) = X'40000' 
C = 1 (bytes 0 and UG = l(bytes OU and 
1 overflowed) 1 overflowed) 
Zz = 1 (bytes 0 and ] Z = 1 (bytes 0 and 1 
= 0) = 0) | 
RI instruction full- A (RN = 1) = X'3FFFF! (R N=1) = X'3FFFF! | 4-8 
it Gperation caample | I= x' Git L = x! we’ | Add Kegister 
Fine. > ie ’ 
| Ri Ae aE ON Sa ra] jReduLe Ub (i int ad 
; +f RON Vt } RN 
(Rk N) = X'00000' (RN) = X'40000' 
C = 1 (bytes 0 and C= 1 (bytes 0 and 
1 overflowed) l overflowed) 
2 = 1 (bytes 0 and 1 Z = 1 (bytes 0 and 1 
= 0) = 0) 
SR instruction full-bit A (R1) = x'00000! (R1) = x'00000' 4-8 
operation example (R2) = x'00001' (R2) = x'00001' Subtract Register 
Result of (R1) - (R2)>R1 Result of (R1) - (R2)+R1 
(RL) = X'3FFFF' (R1) = X'FFFFF' 
C = 1 (bytes X, 0, and C = 1 (bytes X, 0, and 
1 < 0) 1< 0) 
Z = 0 (bytes X, 0, and Z = 0 (bytes X, 0, and 


1 & 0) 


1» 0) 


Table B.2 - continued 


ie sive aha BAe sags ney 
| Item Difference) 3705-II 4705, BC mode | 4705 EC mode Rens ee 
No page No., etc.) 
|" |Sck inscruction full—pict A (Ri Ni = i) = X*30000 (Ki Ni = 1) = x‘ FOOO0! | 4-8 
| operation example | (R2 N2 = 1) = x'OOO001' (R2 N2 = 1) = x'00001' Subtract Charactei 
| | Result of (RI NI=1) - | Result of (RI N1=1) Peer et er 
| | |- (R2 N2=1) + RENT 1. (R2 NO=1) +R1N1 
| | (RI NL) = X'2FFFF' | (RL NL) = X'EFFEF' | 
| C = 1 (bytes 0 and 1 <0 C = 1 (bytes 0 and1 <0 
| Z = 0 (bytes 0 and 1 & 0 Z = 0 (bytes 0 and 1 & 0 
| 9 jSRI instruction full- A (RN = 1) = X'30000' | (R N= 1) = X'FOOOO' 4-9 
| bit wperation example | I= x! ol' I = x! O1' ; Subtract Keyistei 
) madi ata 
| | [Result of (R N=1) - I-> RN Result of (R N=1) - I>RN j, tmied tage 
| (RN) = X'2PEEE' | (RN) = X'2FFFF' 
| C= 1 (bytes 0 and 1 <0 | C= 1 (bytes 0 and 1 <0 
| Z = 0 (bytes 0 and 1 & 0 Z = 0 (bytes 0 and 1 & 0 peas eanaen ee 
| 10 HOR Tnstruction full- A (R2) = X'SPFFF! (R2) = X'FEFFF! 4-11 
es so earar Result of (R2) shifted 1 bit | Result of (R2) shifted 1 bit | Load with Offset 
: . Register 
| 'to right + R1 to right > Rl 
| (RL) = X'LFFFE! (R1) = X'7FFEF! 
| C = 1 (Shift-out bit = 1) C = 1 (Shift-out bit = 1) 
| z= 0 (bytes X, 0, and Zz = 0 (byte X, 0, and 
1 & 0) | 1 & 0) 
11 When BAL instruction | A | : 
} field A is used in ful] | 
Ibi ts 
| L& bits © 20 bits 
Field A is bits 14-31 Field A is bits 12-32 
| (18 bits). F2806BC (20 bits). 
| does not regard BAL | 
| }as invalid instruction | 
| leven when bits 12 and | | 
anemia eset | 13 are 1. he ee ee 


Item 


Difference] 3705-II, 


Table B.2 - continued 


12 |When LA Instruction 
field A is used in ful 
bits 


13 Ir instruction full- 
[bat operation | 


14 |ST instruction full-bit 
operation . 


a ao ¢ 


mot 
dubivad +m rarews 


i 


eS ee ten ena EE Oe 


Met. te q 


H 3705-1 
4705 BC mode 4705 EC mode RenaER eed te ROY 
page No., etc.) 
ir ee ae he arto 5-8 12 BH pay 
t oa | 
fo] R [001000 | A | 10111 | R [0010 A Load Address 
aaa pane andr RR a co ‘ae Kaige Gages 
Field A is bits 14-328 Pits | pietd a is bits 12-31" P18 
(18 bits). (20 bits). 
iStoraze, O .- 7 0: 2 | Storage Wo Te i 4-9 — 
SSS 
Preeeeatta # | bus 
| cleared 
o/70 | yo | 
R R 
Bytex Byte Bytel Bytex Byred Byte} 
The upper 14 bits of the 2 The upper 12 bits of the 2 
halfwords are ignored. | halfwords are ignored. | 
Storage 9 7 0 7 |Storage O_. 7 0 ees 
address address a 
| we ee 
Y La 
or/ 0 j 
R A 
R (At z is ( ied = 
Beres Bytéd veel Bytex Byte Bytel 
The Maprprea hee bits wake the 2 ery ve 12 : U3 f ae : \ 
Pate beak weak eee hE eet Ag ip koi i 
‘ peaks | 


B.1.3 Mode Switching Instructioa 


OUTPUT X'78' 


00 OL 02 03 04 05 06 07 10 Ll 12 13 14 15 16 17 
so Ve 


'—>» Reset EC Mode 


—__——» Set EC Mode 


Fig. B.1 CUTPUT x'78' 


(1) Set all other bits to 0 for EC mode set or 


(2) Set all unused bits to 0 for force check. 


(3) Time chart 


| | — Force Modifier Bit 2 


IR Force Bit 
LR wv 
MS 11 


reset. 


1 


Instructior i 
execution 


a) 


Ll 9? 


LPL Phase bypetiyp--———3 


| Chinge t 
period o 


-——__—_—_—_-—— 


Automitically set 'o BC: 


12. phase start: ir t 
Pow2r on 

outT x'79' bit 0.2 exec 
Panel RESET switch ca 
CA receives WIPL conma 
Panel LOAD switc 1 orm 


Maciine check caises ¢ 


Set to EC mode wit. prog 


instruction and the last 


Restrictions of EC/BC of 


mode: 


“pooh am level 1 
> 


44 Exist instruction 


— 
eset IPL Ll Set EC Mode 
UT\X 77 -0.0 OUT X 78 -~0,0 


as | 
| 


| 


Ec mode in this 
disired. 
BC 
EC 


c) 


ode when IPL phase starts. 


>» “ollowing conditions: 


-tion 


tected in other than IPL phase 
-am Ll caused by the IPL between the first $ 
EXIT instruction. 


-ration immediately after switching to the EC 


Central controller: Nor » 


Each adapter: See 


each adapter specifications 


Fig. 3.2 IPL time chart 


B.1.4 Programming Notes 


( 


) The operation is sez to BC mode after the IPL phase (BC mode even 


a 


after 20S execution). The OUT instruction in the Set EC mode can be 


executed only once during [nitial Load Program Phase 1. 


(2) Use the Reset EC mode for diagnoses only (do not use in nomal 


Operations). 


(3) Execute the Set IPL OUT Instruction when the dump program is 


completed and programs will be restarted. 


(4) General register bizs X4 and X5 data cannot be transferred or 
retained between the BC and EC. 
a. LA instruction in EC X'COQO000'—RI1 


b. LR instruction in BC R1--R2 (R2) = x'00000' 
ec. LA instruction in BC X'OFFFF' —RI1 
d. LR instruction in EC RL——R2 (R2) = X'OFFFF' 


R2 bits X4 and X5 become '0' (not '1l') as a result of d. when 


executing instructions from a. to d. in this order. 


B.2 TYPE 2 COMMUNICATION SCANNER 


Input/Output instructions in BC/EC mode 


BC mode IN X'40' fornat _ 
0.0 20.29 30.495 9.6% 7 10 Li} 12 1.3 1.4 LS 'h6°L7 


OUT X'40' format 


Fig. B.3 IN X'40'/OUT X'40' format 


B.3 TYPE 2 AND TYPE 3 CHANNEL ADAPTER 
Table B.3 Differences between BC and EC modes (CA2/3) 


| Remarks 3705-II PUU 


|Difference 3705-II 4705 BC mode 
page No., etc.) 


4705 EC mode 


Control word (CW) A Composed of 2 consecutive 10-5 
formats words (64 bits) 

1) Format for IN, our} «eee Semmens} | 

and OUT STOP | | 123 fexpxf x | 


| ih } 0123 4 19 20 293031 | 
| Count Data Address! TT -_ ————_{ | 
| | | L_ Flag | Tenbred 
| | = Command Code | ios Command | Count 
code 
32 4344 63 
Tgnored Data Address 


2) Format for TIC 


01234 1314 15 16 031 
my. 
Tgnored Next CW | 
Chain Address . Chain Ignored 
Le ‘lyG Command Code TIC Cotsiaad Cade 
32 43 44 4748 6? 63 
1) Seca iereneerrees eta 


ae I | 


1 : iy sg 
Patititaaucad ava AY 


| 
| | 


| 


J1-"d 


Table B.3 - continued 


Programming note: 
| Tgnore this bit. 


Ttemi : R ks 3705-T11 Pod | 

a Item Difference! 3705-II 4705 BC mode , 4705 EC mode Chats 
a Wek |. page Now, etc.) 
2 | INPUT X'52' A Byte 0 bits 0% 5 Byte 0 bits 0 1 3 B-25 | 
i : These bits are WU. | : CSAR byte X, bits | | 

4~w 72. 
Byte 0 bits 4 7 5 

: These bits are 0. i ' 
; ee rf =— eel manana Cee log it St Kid igi < sn ea = ' 
) | TNPUT xrSE" A | Byte l bits 6%? [ Byte 1 bits 6 and ? B-28 
: CSAR byte X, : CSAR byte X, 
bits 6% 7. bits 6% 7. | 


Note: See Table 2.1 for symbols in the "Difference" column. 


THIS FAGE 2? ITENTIONALLY 


LEFT 3LANK 


—, 


APPENDIX U 
INTERFACE CONTROL WORD 


OUTPUT '46' 

, , 

OUTPUT 0.0 0.4 OUTPUT '44' 1.7 1.0 OU "45' 1.70.60.7 gene | CUEEUE se 
‘ . : : JTPUT'45' .70.60. j '46'1.70. 
i oceuceion py 1.0 OUTPUT'46'1.70.60.71.01.10.41.3 1.516170.0 0.40.5 
t_ourput'43" 
INPUT‘ 48' 
INPUT 0.0 INPUT '44' 1.70.0 INPUT'4S' m7 
Instruction 1.70.0 INPUT'47 15 0.40.5 
SCF 
‘OU UlO7 03 04 05 COUT 08 09 1011 121314151617 1819 20 21 22 232425 26 27 28 29 30 31 32 3334 35 36 37 3839 404142 4344 45 4647 48 49 50 5152 53 

F R N 
Icw 

(*1) (*1) 

+ SBC : Stop bit check/receive break/abort (SDLC ) SDF (Serial bata Fieid) 


° : Service Request 
oe 4 | | set mode ' ACU | 


* OVR -: Character Overrun Underrun 


| Receive 
e MCK : Modem Check 


mode 
- CD : Carrier Detect 


. FDR : Flag Detection (SDLC)/Disable Zero 
Insert Remembrance (SDLC) 


« PG : Program Flag 


. PAD : Pad Flag (SS)/CD Detection (SS)/ 
Disable Zero Insert Control (SDLC) 


* CTR : Ones Counter (SDLC) fe bit long space 


. LLS : Last Line State (SDLC) counter (SS) 


e DRQ : Display Request 


+ L2  : Level 2 Interrupt Pending 
+ PRO,1: Priority 0.1 


. NRZI : NRZI Control (SDLC) 
ON: 10-bit space ia | 


e : it fa ] i isi [ 2 7 - 
LNG Long Space Bit~Long-space (10 bits) Supervision OFF: l-bit space supervision 


— 


« LCL : CS2 Local Test 


C-1/C-2 


ome, 


LCD (Line Control Definer) 


LCD Definition 
Start/stop 9/6 


| Remarks 


Start/stop 8/6 


ACU 


0 
1 
2 Start/stop 8/5 
3 
4 


Start/stop 8/7 


5 Start/stop 10/7 


6 Start/stop 10/8 
7 Start/stop 11/8 
8 Monitor SDLC FLAG 


ween be ae 


9 SDLC 8 BIT BYTE length | 


oc 
| | 


C BSC EBCDIC 


D BSC USASCII 


E BSC SBI etc. 


F Feedback Error 


Speciiies | 
by OUT '48' 


Data in 
errors, etc. 


Transmission 
(initial) 


[| |  Start-stop 


| No op 


Set mode 


PCF (Primary Control Field) 


Synchronous 
_No op 


'Set mode 


‘DR ON 


DR ON 
supervision 


0 
1 : 
2 | DR ON 

supervision supervision 
3 |CI/DR ON ~ CL/DR ON 

supervision supervision 
5 

] 


6 


7 | Reception 


SYN supervision 


SYN supervision 
(supervision DR) 


9 | Transmission 
(normal ) 


| Transmission 
inversion setup 


Transmission 
inversion RS 
OFF 


Transmission 


inversion RS ON 


Transmission 
completion 
RS ON 


Disable 


ae 
CI/DR ON 
| supervision 


Flag supervision 
(ignores DR) 


Flag supervision 


Shee See 


| Flag reception 


iNo op 


ACL, DSC, PWD 
supervision 


ACL, DSC, and 


| (supervision DR) | RCI supervision 


Digit valid 


; : 
Reception INFO reception 
: . . “. . . 
' Transmission Transmission 
Cinitial) (initial) 


i Transmission 
(normal ) 
' Transmission 


ger marae 


i 
t 


| Transmission 

| inversion RS 

| OFF 

| Transmission 
inversion RS ON 


Transmission 
| completion 
RS ON 


i Disable 


Transmission 
(normal ) 


i Transmission 


AY wm marr 
wae Gt wie ets 


Transmission 
inversion RS 
OFF 


Flag 
transmission 


: Flag trans- 


mission 


Disable 


Note: ICW bits 40 and 45-51 are not used. 


Fig. c.l ICW 


Disable 
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